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Resource utility
Werner syndrome is an heterogeneous genetic disease due to mutations in WRN helicase (Uhrhammer et al., 2006) . The specific mutation of this patient, c.3789C > G hmz p.(Tyr1263*), generating a premature stop codon, does result in the absence of a nuclear translocated protein. Consequently, this iPSC line maintains a short telomere constituting a promising tool for disease modelling.
Resource details
PBMC were obtained from a (53)-years-old man harbouring a specific mutation in the WRN helicase gene (resource utility and Fig. 1A -Scheme for the functional domains of the Werner protein and position of the mutation), triggered in proliferation/differentiation toward the erythroid lineage and reprogrammed after a transient expression of the four reprogramming factors OCT3/4, SOX2, KLF4, and C-MYC using the integration-free Sendai virus gene-delivery method. The resulting WRN iPSC line had a normal morphology ( Fig. 1B -Characterization of WRN iPSC colonies, by morphology (bright field picture), alkaline phosphatase staining and by Immunofluorescence staining after 10 passages analyzed by microscopy and Flow Cytometry using specific pluripotency markers). Expression of pluripotency markers was revealed by immunocytochemistry staining analyzed by fluorescence microscopy and cytometry (Fig. 1B) . The WRN iPSC identity line was confirmed and compared with parental cells by STR analysis (provided as Supplementary Table 1 ) and the presence of the disease-associated mutation in the WRN gene by DNA sequencing (Fig. 1C 
Materials and methods
Reprogramming PBMC into iPSCs PBMC were isolated from blood using standard procedures and were cultured in SFEM II (StemSpan™ SFEM II Stemcell, cat# 09605) medium with cytokines (StemSpan™ Erythroid Expansion Supplement (100×) Stemcell, Catalog cat#02692) at a density of 5.10^5 cells per ml, during 7 days. The cells were transduced by Sendai-virus using the CytoTune®-iPS 2.0 Sendai Reprogramming Kit (Thermo Fisher Scientific, cat#A34546), delivered at an MOI of 10-10-6 (KOS MOI = 10, hc-Myc MOI = 10, hKlf4 MOI = 6) without polybrene, within a final total volume between 1 and 1.5 ml. Cells and viruses are centrifuged at 1000×g for 30 min at room temperature. PBMC pellet is re-suspended complete in 1 ml of SFEM II with cytokines to the tube, the cells, and transfer them to a well of a 12-well plate (total volume should now be between 2 and 2.5 ml). The plate was incubated overnight in a 37°C incubator with a humidified atmosphere of 5% CO2, 5% O2. Later changes of medium were following instructions of the Thermo fisher scientific protocol for iPSC production. After 3 weeks, the colonies with an ES-like appearance were manually isolated.
iPSC culture and genomic DNA extraction iPS cells were maintained on extracellular matrix Matrigel (Fisher Scientific, no.354277) in Essential 8™ culture media (Thermo Fisher Scientific, no. A15169-01), according to the manufacturer's instruction at 37°C in 5% O2 and 5% CO2. DNA extraction was performed using QIAamp DNA Mini Kit (Qiagen), following manufacturer's instructions.
Telomere length analysis
Fluorescently labelled PNA probes were used to estimate the telomere length on iPSC line. Werner iPSC line was showing a telomere length significantly smaller (Fig. 1H) . The y-axis is in arbitrary unit (A.U.).
Karyotyping
It was performed on actively dividing cells on RHG-banding using standard procedures at ChromoStem facility of Montpellier, France (Fig. 1D) . A minimum of 10 to 15 metaphases were counted (IPS cells used were at passage 10-15) and scored, up to 50 when a mosaicism was suspected. Image acquisition was performed with an Axio Imager Z1 (ZEISS) Apotome, and analyzed with IKAROS software (Metasystems).
Human Genome CGH Array
Genomic DNA extraction was performed as described above. Genome variation profiling by chromosomal microarray was conducted at ChromoStem facility (Montpellier, France, http://www.chumontpellier.fr/fr/chercheurs/plateformes/les-plateformes-recherche/ chromostem/) with a SurePrint G3 Human CGH Microarrays 8x60k (Agilent®), (Supplementary Fig. 1 ) and no additional CNV was detected in comparison to parental cells.
Detection of disease-causing mutations in WRN gene
WRN mutations were confirmed by Sanger sequencing of PCR amplicons. Sanger sequencing was achieved using the BigDye® Terminator v1.1 Cycle Sequencing Kit on the Applied Biosystems 3130xl. (Fig. 1C) .
Short tandem repeat analysis (STR)
Analysis was carried out with GeneMarker V2.6.7 (SoftGenetics) on 13 STR ( Supplementary Table 1 ).
Flow cytometry analysis

BD Stemflow Human Pluripotent Stem Cell Transcription Factor
Analysis Kit. Cells were analyzed on a CANTO II Becton Dickinson and analysis was made with Flow-JO. Results are presented in Fig. 1B and antibodies used are in Table 1 .
Immunofluorescence
Cells grown on coverslips were fixed in 4% paraformaldehyde in PBS and labelled overnight at room temperature, after 0,1% Saponin permeabilization in the blocking buffer (5% goat serum) for 60 min according to the standard protocol of StemLightTM Pluripotency Antibody Kit (Cell Signaling, no.9656) . Antibodies panel, listed in Table 1 , included: Oct-4A, Sox2, Nanog, SSEA4, TRA-1-60, TRA-1-81. Appropriate fluorochrome-conjugated anti primary antibodies with Alexa Fluor® 488 and Alexa Fluor® 555 dyes were applied 60 min. DNA was stained with DAPI (ImmunoChemistry, no.6244) 15 min and coverslips mounted in Vectashield (Vector, no.H-1400) . Image acquisition was performed with an Axio Imager Z1(ZEISS) Apotome, X10 objective (Table 2) .
Transcriptomic analysis
Total RNA isolation was performed using the RNeasy mini kit (Qiagen) according to manufacturer's instructions. RNA was hybridized on a Affymetrix GeneChip Human Genome U133 Plus 2.0 array (shown in Fig. 1F and G) .
Teratoma formation
The differentiation potency was performed by in vivo teratoma derivation. Clusters corresponding to approximately 3 × 10 6 of iPSC cells were injected into anesthetized NOD SCID gamma (NOD.CgPrkdcscidIl2rg tm1Wjl/SzJ). Mices were transplanted subcutaneously in dorso-lateral area on both sides at 8 weeks old. After 4-8 weeks of latency and a 100% derivation efficiency, teratomas were fixed, embedded in paraffin blocks, stained by HES and analyzed by a pathologist for the presence of structures within the 3 embryonic germ layers (shown in Fig. 1.G) .
Mycoplasma detection
Mycoplasma is detected with MycoAlert® Detection Kit (Lonza) according to manufacturer's instructions ( Supplementary Table 2 ). Table 2 Reagents details-Werner iPSC.
Key resources table
Antibodies used for immunocytochemistry/flow-Cytometry Antibody Dilution Company Cat # and RRID
